AbstrAct: Various harms from others' drinking have been studied individually and at single points in time. We conducted a US population 15-year trend analysis and extend prior research by studying associations of depression with combinations of four harms -family/marriage difficulties, financial troubles, assault, and vandalism -attributed to partners or family members. Data come from four National Alcohol Surveys conducted by telephone in 2000, 2005, 2010, and 2015 (analytic sample = 21,184). Weighted logistic regression models estimated time trends adjusting for victim characteristics (gender, age, race/ethnicity, marital status, poverty, employment, family history of alcohol problems, and drinking maximum). The 2015 survey asked the source of the harm; we used similar models to examine characteristics, including anxiety and depression, associated with various combinations of family/marriage, financial, and assault harms due to partner's/spouse's/family members' drinking. A significant upward trend (P , 0.001) from 2000 to 2015 was seen for financial troubles but not for other harms due to someone else's drinking. In 2015, depression and/or anxiety were strongly associated with exposures to harms and combinations of harms identified as stemming from drinking spouse/partner and/or family members. The results shed new light on 15-year trends and associations of harms with personal characteristics. A replicated finding is how the victim's own heavy drinking pattern is implicated in risks for exposures to harms from someone else's drinking. Documenting risk factors for and mental health impacts is important for interventions to reduce alcohol's harm to others.
Introduction
US population trend studies of alcohol's harms based on the respondent's own drinking have extensively examined patterns of drinking and factors associated with resultant problems. Trend studies also have included alcohol consumption patterns, [1] [2] [3] [4] including age-period-cohort decompositions of such trends. 5, 6 These trend studies have included alcohol problems and consequences due to the respondents' own drinking, 7, 8 as well as those consequences associated with drinking in certain contexts. 9 Trend studies have also examined the treatment for alcohol problems 10, 11 as well as trends in injunctive drinking norms, 12 pressure to change drinking, 13 and alcohol policy opinions. 14 We are unaware of any US trend studies to date that address the likelihood over time of experiencing harms from other drinkers, which alternatively are called alcohol's externalities, 15 or so-called secondhand effects of drinking. 16 One New Zealand study examined the trends in alcohol-involved vehicle crashes and rates of prosecutions for alcohol-related disorder offenses from the 1990s through early 2000s. 17 Additionally, a recent Australian report examined alcohol's harms to others (AHTO) in a short-term longitudinal study. 18 However, no similar US study has been identified. Thus, the first aim of the present study is to examine 15-year trends in AHTO experienced during the prior 12 months among US adults. We used four comparable National Alcohol SubStance abuSe: ReSeaRch and tReatment 2015:9(S2) Surveys (NASs) that each included a standard set of such questions, as well as control variables previously found to be associated with harms. 15, 19 Investigating AHTO 20 is important because those who experience such harms tend to show greater support for stronger alcohol policies. 21 By analogy with the tobacco control experience, documenting the extent of impacts of alcohol's secondhand effects may potentially help in enacting stronger alcohol regulations. 16 Recently, we have added a US data point 19 to the growing literature that shows experiencing alcohol's harms from other drinkers is associated with significantly lower quality of life 22, 23 and worse mental health. 24, 25 We have argued that, although based on cross-sectional data ruling out a strict causal interpretation, such associations are more likely to be the result of emotional responses to unsettling harms from other drinkers than the reverse (eg, more depressed people attract more harms to them). 19 Additional evidence supporting this directionality is the observation that those so harmed engage in more help-seeking. 26 To date, studies of harms from others' drinking, including mental health consequences, have focused primarily on analysis of single harms. For instance, in our recent US study using 2010 NAS data, 19 family/marriage difficulties, financial troubles, being pushed/hit/assaulted, and having property vandalized -all attributed to another person's drinking -each individually showed a strong association (P , 0.001) with depression. All harms except assaults by another drinker were also associated (P , 0.05) with distress.
Neither Greenfield et al. 19 nor others have examined models including mental health of those who experience substantive combinations of specific harms from others' drinking, although some published reports have used summary scores (such as 1+ or 2+ harms) based on the assessment of a series of harms. 15 For example, we have noted that family and financial harms are more often experienced by women (presumably from partners' heavy drinking), while assaults and vandalism are more often experienced by men (and often attributed to strangers' drinking). 27 This suggests that exposure to certain harms may logically group together. This scoring of groups of harms was used in a recent study by Karriker-Jaffe and Greenfield, 27 in which we found that neighborhood disadvantage moderated the harm by gender relationships of two subscales made up of these pairs of items (family and/or financial; assaults and/or vandalism).
Thus, for the second aim of the present study, using the 2015 NAS dataset only, we considered only the harms from other drinkers that respondents attributed to a spouse or partner or to another family member. Our interest was to investigate the associations, specifically with depression and anxiety, of each of the different harms as well as combinations of them. Examples of such combinations are relationship difficulties co-occurring with financial harms or relationship difficulties co-occurring with assault during the prior 12 months, with both harms attributed to the drinking of intimate partners or family members.
To summarize, our objectives were to fill two gaps in the US literature: (1) by studying 15-year trends in the four harms asked in each of the last four NAS questionnaires, adjusting for a number of personal characteristics and (2) in the 2015 NAS, which included perceived sources of the four harms, to study the four harms attributed to drinking by intimate others and/or family members individually and in combination. In this second aim, we emphasized associations with anxiety and depression, while controlling for a range of variables potentially affecting both mental health status and harms from intimate others.
Methods surveys.
Data from the last four NASs, with essentially identical survey items, were pooled: the 2000 NAS (N10, n = 7,612), 2005 NAS (N11, n = 6,919), 2010 NAS (N12, n = 6,855), and 2015 NAS (N13, n = 6,623). All the surveys were computer-assisted telephone interviews, gathered from adults aged 18 and older, and based on list-assisted random digit dialed sampling with informed consent. The Institutional Review Board (IRB) of the Public Health Institute, Oakland, CA, USA, approved all the surveys.
The IRB-approved consent script began all NAS surveys, informing potential participants that a) the study is funded by the National Institutes of Health; b) questions are "about health related issues such as the experience of injuries, violence, and some background questions such as your age and marital status…[as well as] attitudes, opinions and use of alcohol and drugs even if you do not drink alcoholic beverages or use drugs"; c) they were randomly selected as "one of more than 7,000 persons"; d) the information provided is important "for treatment and policy on health-related issues"; e) participation is voluntary; f) they have a right to skip questions if uncomfortable; g) they have a right to postpone or end the interview at any time; h) answers will be confidential and "entered into the computer in a form that does not allow any answer to be identified with any personal identifying information [and] grouped with those of all the other participants"; and i) the survey will take about 20-45 minutes. Further, a telephone number was provided if they wanted more information.
In the 2010 and 2015 surveys, IRB-approved compensation was $10 or $20 depending on condition (landline vs.
cell phone, and/or minority oversample). In 2005, the AHTO questions were balloted for an approximate one-half of the randomized subsample. Therefore, given missing data, the samples for harm analyses included 7,607, 2,360, 5,382, and 5,835, for N10-N13, respectively, totaling 21,184 cases. Cooperation rates ranged from 52% to 60% (mean 55.5%). In all the years, interviews were conducted in English or Spanish as needed. Hispanic/Latino and Black/African American respondents were oversampled every year, and weighting used respective epochs' Census data to correct for gender, age, race/ethnicity, and nonresponse, so that weighted data are representative of the US noninstitutionalized adult population residing in all 50 states plus Washington DC at the time of data collection.
Other publications provide further details on N10-N12 survey methods. 28, 29 The 2015 NAS (N13) used a dual-frame (landline/mobile) random digit dialed sampling method, so respondents who completed the interview via mobile phone are included. In Table 1 , percentages are weighted and total sample sizes are unweighted.
Measures. We used four dichotomous items assessing AHTO 15, 19 derived from the 1989 Canadian Alcohol and Other Drug Survey 30 -family problems or marriage difficulties; financial trouble; being pushed, hit, or assaulted; and having property vandalized by someone who had been drinking -each experienced (or not) during the prior 12 months (current impacts). For trend analyses, items were considered individually.
For analyses of associations with depression and anxiety, the harms were combined in various ways. Two domains represented by two items each were previously used in a study of neighborhood effects on harms. 27 These domains were family-related harms consisting of family or marriage difficulties and financial harms (r = 0.45) and aggression-related harms involving assault and vandalism (r = 0.32). The items in each domain involve one more widely and one less widely endorsed items (Table 1) .
Available for the first time in the 2015 NAS (N13) were follow-up items asking the source of the harms from other drinkers. Analyses for our second aim focus on only the harms where the victim reported that the perpetrator was a spouse, partner, or another family member. Thus, we omitted harms caused by friends, coworkers, or strangers. No information on the drinking behaviors of the perpetrator was available. depression and anxiety. Two questions that screen for depression and two that screen for generalized anxiety disorder were included in N13. The Patient Health Questionnaire-2 (PHQ-2) consists of two Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) diagnostic core criteria for depressive disorders, 31 and the Generalized Anxiety Disorder (GAD-2) Scale consists of the two core criteria for generalized anxiety disorder. 31 The GAD-2 is an effective screening tool for panic, social anxiety, and post-traumatic stress disorders. Summary scores for PHQ-2 and GAD-2 each range from 0 to 6. For the PHQ-2 and the GAD-2 scales, scores of $3 were suggested as cutoff points between the normal range and probable cases of depression or anxiety, respectively. 32 Using the four items together (referred to as the PHQ-4) in our categorical coding, we constructed a variable as follows: 0 = not depressed or anxious (,3 on both subscales, reference group in analyses); 1 = meets depression criterion (2.4%); 2 = meets anxiety criterion (3.8%); and 3 = meets both criteria (0.9%).
Personal and demographic characteristics. Personal and demographic characteristics included as controls were respondent's gender, age (18-29, 30-39, 40-49, 50-59 vs. $60 as reference), marital status (married/cohabiting, separated, divorced, widowed, vs. never married as reference), employment status (employed as reference vs. unemployed, retired, homemaker, and others -disabled, never worked, etc.), a dummy variable indicating household income below the respective poverty line (a standard measure taking account of the number of dependents in the family), and two dummy variables indicating Hispanic and Black/African American, in each case vs. other groups, mostly Euro-Americans. Because the experience of depression may be associated both with harms from both others' drinking and the respondent's own alcohol use, 33, 34 we included past-year maximum number of drinks consumed in a day. 35 To allow for potentially nonlinear relationships, the respondent's maximum number of drinks was taken as the mid-point of each of the seven categories (no drinking = 0 as reference, 1-2 = 1, 3-4 = 2, 5-7 = 6, 8-11 = 9.5, 12-23 = 17.5, and 24+ = 25 drinks). Adverse childhood experiences, especially alcohol problems in the family when growing up, also are associated with the risk of depressive disorders in adulthood 36 and likely increase the risk of harm due to another person's drinking. We therefore included a dichotomous variable "lived with or had a blood relative with a history of alcohol problems."
Analyses. Binary logistic regression models were estimated for each 12-month harm. Logistic regression models also were used in N13 for harms and harm combinations attributed to spouses, partners, and family sources. All models adjusted for personal characteristics identified earlier. In the 4-survey trend analyses, survey year (2000 as reference) was the focus, while for the analyses limited to N13, anxiety, depression, or both was the focus. Tables 2 to 5 present adjusted odds ratios (aORs) as indicators of effect size which quantify how strongly the presence or absence of a given harm from other drinkers (or combination of such harms from specific sources in N13) is associated with time (in the trend analysis) or depression and anxiety (in the 2015 data analyses). In both the instances, adjustment of the ORs takes into account all the other independent variables included in the models. results samples. As seen in Table 1 , specific control variables' rates or means differ across sample years. In some instances, this may be due to specific survey characteristics, which, though not differing greatly over the period, did involve some variation, such as length of interview and conditions then prevailing. One example is age, where it became more difficult to reach younger respondents (the dual landline/mobile design in N13 was partly designed to ameliorate this situation). Owing to large sample sizes, many differences were significant (statistics not shown). For this reason, as well as substantive interest in the covariates, multivariable binary logistic regression models controlled for all personal characteristics. trend analyses. Table 2 provides a summary of the logistic regression analyses predicting 12-month financial troubles (due to drinking of any perpetrator, as this was not ascertained in the first three surveys). Adjusting for all other covariates, compared to 2000 levels, there was a greater likelihood of reporting financial troubles due to others' drinking in 2010 (aOR = 1.4; P , 0.05) and in 2015 (aOR = 1.5; P , 0.01), but not in 2005, with each compared to 2000. Those with financial harms attributed to others' drinking were much more likely to be women (men had about half the odds compared to women); slightly less likely to be Black; more often aged either 18-29 or 30-39, groups which had odds from about 2.5 to 3 times higher than those aged 60 and over, respectively; more often unemployed compared to employed; and much more likely (aOR ∼ 3) to have incomes below the poverty line. Additionally, those with family histories of parents and/or blood relatives with alcohol problems were much Perhaps not surprisingly, those separated (but not divorced) reported much higher levels of family/marital difficulties, with aOR .3, than never-married respondents. Poverty and unemployment were significant but not nearly as influential as for financial harms, and family of origin history of alcohol problems was equally strong with an aOR of ∼3. In this case, both Black and Latino respondents showed lower levels of family harms from others' drinking.
As regards assaults from other drinkers (results not shown), a similar time trend to that for family/marital difficulties was seen, with significantly lower (P , 0.05) assault in 2005 than 2000 (aOR = 0.69; CI 0.51-0.92). Notably, in contrast to family and financial harms, men had significantly more assaults from other drinkers than women (aOR = 1.27; CI 1.06-1.51) and Black individuals more than others (aOR = 1.76; CI 1.42-2.18). The younger the age group, the higher the odds of being pushed, hit, or assaulted by other drinkers, with aORs of 5.0, 3.1, and 2.9 for ages 18-29, 30-39, and 40-49, respectively (compared with those aged 60+). Again, those below the poverty line and respondents with a family history of alcohol problems experienced more assaults from other drinkers. Employment was not influential. The recipient's own drinking maximum showed a dose-response relationship above 1-2 drinks, with aORs monotonically increasing from 1.35 (P , 0.05) for 3-4 drinks to 10.8 for 24 or more drinks (P , 0.0001), all with fairly narrow CIs given that the overall Wald statistic for maximum was 289.
Similar to the trends for the harms other than financial harm, in the final trend result (not shown) for having one's property vandalized by another drinker, the 2005 level was a slightly lower (aOR = 0.69; CI 0.48-0.99) than in 2000, but there were no further differences. While gender was not significant (P = 0.06), the aOR at 1.21 suggests that men experienced more vandalism than women. Other covariate results were similar to those for assaults, although associations were less strong. For example, own maximum, though significant, showed less association with an overall Wald statistic of only 64; 3-4 drinks showed some elevation (P , 0.05; aOR = 1.40), and the two highest maximum levels were strongly significant (12-23 and 24+ drinks with aORs of 2.83 and 3.30, respectively, and each P , 0.00001). Poverty was not significantly related.
Harms from spouses/partners and/or family members in 2015. Harms from intimate others and/or family members were studied for individual harms and combinations of them. The models had identical covariates to the trend analyses excepting in place of survey year, we introduced the PHQ-4-based variable assessing depression, anxiety, or both (see Measures section). An example analysis for an individual harm, summarized in Table 3 , presents the logistic regression model predicting family/marital difficulties attributed to the b Marital status: only being divorced (vs. never married) was protective for family harms from spouse/partner/family members (aOR = 0.29; CI 0.14-0.64). c aOR for unemployed is significantly higher than for employed (P = 0.01), aOR = 1.9 (CI 1.2-3.1).
d aOR elevated vs. abstaining at maximum = 3-4 drinks, aOR = 1.8 (CI 1.1-2.8) and at 5-7 drinks, aOR = 2.1 (CI 1.2-3.5).
SubStance abuSe: ReSeaRch and tReatment 2015:9(S2) spouse, partner, or family member. Controlling for covariates, respondents reporting these family/marital difficulties in the last 12 months tended to be more depressed (P , 0.05), with aOR ∼ 3, or were considerably more anxious (P , 0.00001) with an aOR . 4, but experiencing both conditions together was unrelated to this harm.
As regards covariates, women experienced more family/ marital difficulties by drinking spouses/partners and/or family members than did men. Those in the 18-29-year-old group tended to have more such harms from these sources compared to the oldest group, but other age groups did not differ, though showing the same direction. An interesting difference from the trend result for family harms from any source was that such harms from intimate others and family members in 2015 were significantly lower for divorced people compared to nevermarried respondents, but married or separated people showed no difference. Poverty was uninfluential, but the unemployed were prone to more harms than those employed. Own maximum intake at 3-4 and 5-7 drinks in any day was associated with elevated risks of reporting family/marital difficulties by spouse/partners and/or family members. Drinking problems within the family of origin was highly associated with harms from these sources.
For financial harms attributed to partners or family members, after controlling for all other covariates that may themselves affect depression levels, strong associations with depression (P , 0.01), anxiety (P , 0.0001), and both depression and anxiety (P , 0.001) were found (results not shown but provided in Supplementary Table 1 ). The aORs were 3.8, 4.6, and 7.1, suggesting that those experiencing financial trouble attributed to the drinking of spouses, partners, or family members are substantially at risk of mental health problems.
Considering financial troubles together with family/ marital difficulties, both attributed to the same close sources (Table 4) , women tend to evidence more combined family and financial harms than men and being below the poverty line or unemployed exacerbates the risk of having both these harms from the drinking of intimates and/or family members. Both one's own heavy drinking and drinking problems in the family of origin were also associated with higher risks of experiencing the combined family and financial troubles from such near sources.
The associations with depression and anxiety are summarized in Table 5 for several other combinations of harms attributed to spouse/partners and/or family members. Family/ marital difficulties together with pushing, hitting, or assault from drinking partners or family members are associated with elevated anxiety. When assaults happen together with financial troubles, either depression (P , 0.05) or anxiety (P = 0.00001) is associated. When all three harms (family, financial, and aggression) from intimates or family members occur, either depression (P , 0.01) or anxiety (P , 0.0001) is associated, but in both the latter cases, there is no sign of both conditions being jointly involved in these harms. Conversely, if any of the three harms from close sources occur, one is likely also to report anxiety or both anxiety and depression (P = 0.001).
discussion
To our knowledge, this is the first US paper examining trends in a number of harms from other people's drinking based on (Table 1) , especially in 2010. The percentages of those below the poverty line were higher in the last three surveys than in 2000. Of course, we include these control variables in our models, but a limitation is that it is likely that not all impacts of the economic downturn are captured in these adjustments. For example, housing foreclosures or having to take a lower paying job were not examined. 37, 38 As regards 2015 financial problems due to someone else's drinking, while perceived family support has been found to have a moderating effect on alcohol problems, 39 family discord and financial problems together may have the opposite effect. Therefore, this combination is likely to be associated with anxiety or depression (or both in the case of financial harms) stemming from drinking of intimate others and family members. An additional limitation we acknowledge is that in these NAS datasets we do not have any variables assessing the drinking others' drinking or drug use. We do not, for example, know if collaterals' alcohol use involves acute heavy drinking, chronic alcoholism, or both.
We believe that the trend results for the other three harms from others' drinking (family, assault, and vandalism), which showed a lower level in 2005 compared to 2000, are likely to be a survey artifact rather than a substantive change. No overall trend, such as observed for financial troubles from others' drinking, was seen. We expect that the result may be related in some way to the smaller sample in 2005 due to the random balloting of the harm items to reduce the length of the survey (we have not repeated this strategy subsequently). The randomized ballot did include racial/ethnic oversample cases, however. Although we surmise an artifact, this is not definitively assured as an explanation, and it is possible that a substantive cause for the difference is involved as well.
One inherent limitation is the nature of cross-sectional surveys, which cannot establish causality. Regarding the trend analyses, this should not be a major problem. Our group has successfully conducted and published numerous trend studies using the NAS series. Trend analyses are viable because of the surveys' high degree of methodological similarity, relatively large sample sizes (except for the 2005 balloted items), and repeated use of standardized items. A limitation is that some variables of interest to our analyses, such as urban vs. rural residence, were not consistently available and could not be included.
Our findings on depression and anxiety with 2015 population data extend those presented for the 2010 survey 19 in three ways. First, we included the source of the harms reported as due to the drinking of spouses/partners and/or family members (not coworkers, friends, or strangers). This information is part of the WHO-Thai Health Alcohol's Harm to Others questionnaire protocol 40 adopted in a streamlined fashion for the 2015 NAS. In this way, we were able to locate these harms experienced by the respondent in the matrix of the family and partners, ie, in an intimate social context. As noted earlier, a limitation is that we do not know, in the N13 survey, the drinking behaviors of these perpetrating collaterals.
Second, another improvement is that we utilized a wellknown, brief screening measure with established psychometrics, the 4-item PHQ-4 screener. 32 This screener taps both DSM-IV depressive and generalized anxiety disorders. 31 Together, these conditions have sometimes been termed psychological distress. 41, 42 Finally, we considered the potentially differing associations when two or three of the harms were reported (stemming from the same close drinking sources). We did not include vandalism in the set of combinations of harms because the number of cases reporting all four of the harms was too small for meaningful interpretation. A limitation is that even in the analysis with all three harms (family, financial, and aggression) from partners and family members, there remains somewhat limited statistical power (despite the large sample size). These results must therefore be considered provisional. (Numbers and power are much more adequate for the analysis estimating any of the three harms).
In conclusion, the results presented here shed new light on both 15-year trends in alcohol's externalities and associations of harms from another person's drinking with numerous personal characteristics. A clear, replicated finding is the extent to which the victim's own heavy drinking pattern is implicated in risks for exposures to particular harms and combinations of harm. This association between harms from other drinkers and the victim's own drinking has been identified in the US literature since at least 1985. 43 Our study reveals how these externally inflicted harms (individually and in combination with one another), within the context of heavy drinking (sometimes by the victim but always attributed to close others), are associated with indicators of two important mental health conditions -anxiety and depression, even after adjusting for a number of personal characteristics that may affect either the exposure to harms or the mental health outcomes, or both. Studying whether and if so which of these variables may moderate the relationship between combinations of experiencing harms from various heavy drinking sources and deleterious mental health is an important later agenda.
Concerns about family members' drinking are widely reported cross-culturally, not only in the US. 44 Generally, it has been argued that documenting impacts of harms, including associations with mental health detriments, is important in making the case that alcohol control policies should be strengthened. 16 Additionally, such information can assist in designing specific indicated prevention strategies to mitigate such harms to others. 21 Further, because partners who have been victimized by other drinkers in the family are often heavy drinkers themselves, screening and treatment -especially for women -need to assess the possible role of heavy drinking partners and family members. 45 In future research using a newly collected US dataset, based on an adaptation of the WHO-Thai Health protocol, 40 we will be able to examine the respondents' reports of the collaterals' quantity and frequency of drinking. Doing this should provide additional insights about the specific mechanisms by which heavy alcohol use in the family potentiates alcoholrelated victimizations.
